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ABSTRACT 



Thereis_ rjrovided a method of supplying mul ti-media data to 
a client through a network, including the steps of (a) 
r equesting Hi IP server to supply data to a client , (b) 
requesting a database server which is in c ommunicatio n with 
a plur ality of database, to supply data to the HTl'P server , (c) 
req uesting a multi-media database storing multi-media data 
th erein and correlating the multi-media data w ith one 
a nother, to supply the multi-media data to the data base 
server, (d) requesting a template database storing template 
data, to supply the template data to the database server, (e) 
generating transmission data based on the multi-media data 
and the template data in the database server, and (f) trans- 
mitting the thus generated transmission data to the client 
through the HTTP server and a network. The above- 
mentioned method accomplishes data supplying service on 
a wide-area network through the use of WWW. By storing 
multi-media data and template data in the form of complex 
object, it would be possible to readily manage a lot of 
content data, and exchange content data without stopping 
supplying service. 

21 Claims, 6 Drawing Sheets 
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FIG. 5 



<HTML> 
<HEAD> 

<TITLE>LION</TITLE> 
</HEAD> 
<BODY> 

<H1 ALIGN= "CENTER">UON</H1> 
<%begindetail%> 

<IMG SRC= "%lion.image%"> 
<%enddetail%> 
<UL> 

<LI>HEIGHT:...., WEIGHT:.... 
<LI>GABITAT:.... 
</UL> 
</BODY> 
</HTML> 
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METHOD AND APPARATUS FOR to other HTML documents . By tracing such a link, a user can 

SUPPLYING MULTI-MEDIA DATA TO A look at a plurality of documents. In these days, URL for 

CLIENT BY USING THREADS images and voices may be designated in HTML document, 

and hence, images and voices can be regenerated as well as 

BACKGROUND OF THE INVENTION s text documents on a screen of WWW browser. 

1. Field of the Invention ^IG. 2 illustrates one of systems for making use of WWW 

™. t . * , in multi-media data supply service. The illustrated system is 

The invention relates to a database management system . . *T J TT ™„ . . 

j ,. ... u . j- j * ■ i i * a general system wherein HTTP server operates in associa- 

deahng with multi-media data, and more particularly to a . it _ ' • 4 4 „ mn \, , . 

, V * ii- j * * j • j tion with DB integration system on WWW server machme, 

system for managing multi-media data stored in a server, and in , . r 6 • i *• ■ j i_ • ^ 1 

rt L w j» j * * i • \ 10 and a system for managing a relational database is employed 

making use of those multi-media data to supply service to a ^ back end 

client in a multi-media data system in a wide-area network 

such as internet of which world wide web (WWW) is In order to Agnate data which a user wants to make 

typical access, WWW browser 10 transmits URL together with a 

_ _ . . * i_ n i * j * parameter to HTTP server 20. Then, DB integration system 

2. Description of the Related Art i< L , . , t f . . u nA \ j 

v i3 80 retrieves data from database 90 in accordance with the 

Some of conventional systems dealing with multi-media parameter received in HTTP server 20, and generates HTML 

data select object-oriented approach in order to unify rep- document in accordance with a template supplied from a 

resentation of multi-media data having various forms. template file 81. The thus generated HTML document is 

For instance, Japanese Unexamined Patent Publication returned to WWW browser 10. Multi-media data such as 

No. 7-200230 published on Aug. 4, 1995, which is based on 20 images 21 and voices 22, and an applet 23 which is a 

the U.S. application Ser. No. 168721 filed on Dec. 16, 1993 program operable on WWW browser are held as ordinary 

and assigned to International Business Machines files. The database 90 manages only names or URL of the 

Corporation, has suggested a system in accordance with files. 

which it is possible for objects having various interfaces [ n accordance with such conventional systems dealing 

such as image and voice to respond in common message, but 25 with multi-media data as mentioned above, all terminals of 

in different methods by virtue of object-oriented multi- user s have to include a component for transmitting output to 

phase, and receiving input from a system dealing with multi-media 

FIG. 1 is a block diagram of the suggested system. The data. Thus, it would be difficult for the conventional systems 

illustrated system includes a user input apparatus 1 to which to distribute multi-media data to many and unspecified 

a user gives inputs, a display 2 and an audio output 5 both 30 users. 

supply outputs to a user, and a video-output 4 through which This problem can be solved by a system making use of 

image data is displayed on the display 2. The user input WWW to distribute multi-media data to users, because what 

apparatus 1, the display, the video-output 4, and the audio ^ requested to users is just to have a terminal in which some 

output 5 are all electrically connected to a central processing WWW browsers are installed. However, in a conventional 

unit (CPU) 3 to thereby be controlled by CPU 3. CPU 3 is system making use of WWW to distribute multi-media data 

also electrically connected to a primary memory unit 6 and to users, what is stored in a database as data is only letters 

a secondary memory unit 7 for storing application programs an d figures. Multi-media data is stored in a separate file, 

therein. Accordingly, as the system becomes larger in a size, it would 

Japanese Unexamined Patent Publication No, 3-102573 4Q become quite complicated to manage contents, 

published on Apr. 26, 1991 has suggested an image pro- In addition, when HTML documents are to be dynami- 

cessing system for displaying complicated images through cally generated, results of retrieving data from database are 

the use of object-oriented database. Data of basic image merely embedded into HTML documents in the conven- 

objects is incorporated into complicated image objects, and tional system. If procedures to do are comp heated even 

is associated with a procedure of the basic image objects. 45 slightly, script language or programming language has to be 

Japanese Unexamined Patent Publication No. 7-182222 used, 
has suggested an apparatus for managing an object-oriented 

database. The suggested apparatus extracts a logical cor re- SUMMARY OF THE INVENTION 

lation among a plurality of classes represented in object- [ n v j ew 0 f the foregoing problems, it is an object of the 

oriented form, and carries out clustering in accordance with 50 present invention to provide a system which makes use of an 

results of extraction. outline of WWW capable of providing service in a wide-area 

Japanese Unexamined Patent Publication No. 8-166876 network, to thereby efficiently store multi-media data in a 

has suggested a method of supporting system development database, and effectively supply multi-media data to users, 

for facilitating system development based on object-oriented fa one aspect, there is provided a method of supplying 

analysis design. 55 multi-media data to a client through a network, including the 

One of wide-area networks of which Internet is typical is steps of (a) requesting HTTP server to supply data to a 

World Wide Web (hereinafter, referred to simply as client, (b) requesting a database server which is in commu- 

"WWW") which is a system for supplying common docu- nication with a plurality of database, to supply data to the 

ments to many and unspecified or specified users. In WWW, HTTP server, (c) requesting a multi-media database storing 

a tagged document described with hypertext mark-up lan- 60 multi-media data therein and correlating the multi-media 

guage (HTML) is distributed to users through WWW data with one another, to supply the multi-media data to the 

browser which is an application for representation, by mak- database server, (d) requesting a template database storing 

ing use of a simple communication protocol called HTTP template data, to supply the template data to the database 

(hypertext transfer protocol). HTML documents are identi- server, (e) generating transmission data based on the mulri- 

fied by means of a uniform resource locator (URL). By 65 media data and the template data in the database server, and 

making use of a tag, a link represented with URL may be (f) transmitting the thus generated transmission data to the 

embedded in a certain HTML document for leading a user client through the HTTP server and a network. 
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In this method, the steps (c) and (d) may be concurrently 
carried out. 

There is further provided a method of supplying multi- 
media data to a client through a network, including the steps 
of (a) supplying HTTP server with URL and a parameter as 
an access request from a client, (b) determining whether the 
access request is in the process of a session, (c) acquiring or 
making a thread, (d) carrying out an access method stored in 
a database access module indicated by the URL, on the 
thread, (e) making access to a multi-media database to 
acquire data, (f) generating, on acquiring all data, an entry 
point required for making an output document, and regis- 
tering the thus generated entry point in an entry table, (g) 
generating HTML document in accordance with an associ- 
ated template stored in a template database, and (h) returning 
the thus generated HTML document to the client through the 
HTTP server. 

It is preferable that the following steps are carried out 
between the steps (b) and (c), if the access request is not in 
the process of a session in the step (b): (b-1) beginning a 
session, and (b-2) confirming that the number of a thread is 
not a maximum. 

The above-mentioned method may further include the 
steps of (d-1) determining whether there is a processing 
characteristic to the multi-media data, and (d-2) if any in the 
step (d-1), requesting an external multi-media class library 
to carry out the processing. These steps (d-1) and (d-2) are 
to be carried out between the steps (d) and (e). 

It is preferable that the step (g) includes the steps of (g-1) 
turning an uppermost grade object to a current object, (g-2) 
determining whether there is a lower grade collection than 
the current object, (g-3) generating a text of a partial 
document, if there is no lower grade collection in the step 
(g-2), (g-4) determining whether there is an upper grade 
object than the current object, and (g-5) returning the partial 
document as an output document, if there is no upper grade 
object in the step (g-4). 

It is preferable that the following steps are carried out 
subsequently to the step (g-2), if there is a lower grade 
collection in the step (g-2): (g-21) detecting objects residual 
in a collection, and (g-22) turning the thus detected objects 
to a current object, and then returning to the step (g-2). It is 
preferable that if no objects are detected residual in a 
collection in the step (g-21), there is generated a text from 
all partial documents in the collection as a partial document 
of the current object. 

It is preferable that if there is an upper grade object than 
the current object in the step (g-4), the following steps are 
carried out subsequently to the step (g-4): (g-41) turning the 
upper grade object to a current object, and (g-42) returning 
to the step (g-21). 

In another aspect of the present invention, there is pro- 
vided a multi-media data server supplying multi-media data 
to a client through a network, including (a) a multi-media 
database storing multi-media data and correlating the multi- 
media data with one another, (b) a template database storing 
template data representing an arrangement of the multi- 
media data when displayed on a screen, and (c) a database 
server receiving the multi-media data and the template data 
from the multi-media database and the template database, 
and generating data requested by a client, based on the thus 
received multi-media data and template data. 

The above-mentioned multi-media data server may fur- 
ther include a database access module including a plurality 
of database access methods and making access to the 
multi-media database through the database access methods, 
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and/or a multi-media class library through which the data- 
base access module makes access to the multi-media data- 
base. 

The database server may be designed to include (a) a 
HTTP server interface section making communication with 
a server to which a client requests to supply data thereto, (b) 
a thread for processing an access request transmitted through 
the HTTP server interface section from the client, and (c) a 
thread control section for controlling an operation of the 
thread. 

The multi-media data server may include a plurality of 
threads, in which case, it is preferable that the multi-media 
data server further includes a dispatch section for assigning 
the access request processing to each of the threads. 

The database access module may be designed to include 
(a) a plurality of methods associated with each of threads 
included in the database server, and (b) an entry table 
through which the database access module transmits data to 
and receives data from the database server. 

In still another aspect of the present invention, there is 
provided a recording medium readable by a computer and J 
storing therein a multi-media data server program to be / 
executed by a server computer for supplying multi-media / 
data to a client computer through a network, the multi-media / 
data server program causing the server computer to execute 
the following processing: (a) MMDB processing for y 
employing a multi-media database storing the multi-media \ 
data therein and correlating the multi-media data with one ) 
another, (b) a template DB processing for employing a / 
template database storing therein template data representing / 
an arrangement of the multi-media data when displayed on / 
a screen, and (c) a database server processing includ ing a 
thr ead execution processing and a thread control proce ssing. 
The thread execution processing includes (a) receivin g the 
multi-media data and the template data from the multi-media 
database and the template database, and (b) generatin g data 
req uested by the client computer, based on the thus rec e ived 
miiltl.meiljfl fain anH < ff fnp] n tc data. The thread cont ro 1 
p rocessing includes managing and controlling at least one 
th read. 

It is preferable that the multi -media data server program 
causes the server computer to further execute a database 
access module which includes a plurality of database access 
methods having a common interface with the thread, and 
makes access to the multi-media database though the data- 
base access methods, and wherein an access request to the 
multi-media database is made to the MMDB processing 
through the database access module in the database server 
processing. 

It is preferable that the thread execution processing is ^> 
ex ecuted by a plurality of threads, and that the thread contr ol L{ I" 'S*>* , ~ 
process ing includes man agi ng and controlling the thread s. _) 

It is preferable that the MMDB processing and the tem- 
plate DB processing include a processing of decomposing 
the multi-media data and the template data into complex 
objects and storing the thus decomposed data therein, and 
wherein the thread execution processing includes a process- 
ing of arranging an image to be displayed for a client, based 
on elementary data constituting elements of the complex 
objects. 

In yet another aspect of the present invention, there is 
provided a system for supplying multi-media data to a client 
through a network, including (a) an apparatus for storing 
multi-media data and template data in the form of a complex 
object, and (b) an apparatus for converting the complex 
object to such data that the object can be displayed to a client 
through a viewer of the client. 
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The system may further include (c) an apparatus for ' FIG. 6 is a block diagram of a database in which a 

providing a plurality of data access methods, (d)jnulti- template is stored. 

thre ads for executing an access request transmitted fr om a FIG. 7 is a flow chart of a procedure of supplying 

cli ent. (c\ an apparatus for managing and controllin g the multi-media data to users. 

multi-threads, (f) an apparatus for decomposing template 5 FIG 8 ^ a flow chart of a procedure of generating HTML 

data into elementary data, and analyzing the elementary document. 
3 data, and (g) an apparatus for converting the elementary 

data, generating a document containing the thus converted DESCRIPTION OF THE PREFERRED 

L elementary data therein, and returning the document to the EMBODIMENTS 

cucnt - 10 FIG. 3 is a block diagram illustrating a system for 

The above-mentioned present invention accomplishes supplying multi-media data to users in accordance with a 

data supplying service on a wide-area network through the preferred embodiment of the present invention. Now^sup- 

use of WWW. By storing multi-media data and template data pose tha t a user or client makes communication with a se rver 

in the form of complex object, it would be possible to readily thr ougfi^WWW browser 10. As illustrated in FIG. 3, the 

manage a lot of content data, and exchange content data 35 server includes HTTP server 20 r a database server 30, a 

without stopping supplying service. te mplate database 40, a database access module 5 0, a 

With respect to the database access, a plurality of access multi-media database fi Q. and MM class lib rary 70. 

to multi-media data is provided, and hence, an application Each of client terminals has WWW browser 10, which 

developer can develop an application with any method for makes communication with HTTP server 20 under HTTP 

making access to a database, such as inquiry language and 20 protocol. The database server 30 operates in association with 

programming language. It would be also possible to make HTTP server 20, and produces HTML document to be 

use of an external library such as a multi-media class library returned to the client, in accordance with a template stored 

and a tool through API provided by them. in the template database 40. The database server 30 operates 

It is now possible to conduct access-control for every user 25 further in association with the database access module 50 

and site by decomposing template data into elements, and which makes access to the multi-media database 60. Access 

storing them in a database. may be made to the multi-media database 60 through the 

Thus, in accordance with the present invention, it is multi-media class library 70. 

possible to supply multi-media data to users in a common M illustrated in FIG. 3, the database server 30 is com- 

outline defined by WWW. Since multi-media data and 30 pr ised o f a nluralitv nf threads 35 for d ealing with ac cess 

template data are all stored in a database, a server manager re quests transmitted from the client through HTTP s erver 

would readily manage contents, and convert multi-media 2 0, HTTP server interface section 31 making commu nica- 

data into an output document for representing to users. tionwithjfn? sever 20 through API provided from HTTP 

In addition, since the multi-media data server in accor- **™T^toad control section 32 for controlli ng an 

dance with the present invention provides a common inter- 35 op eration of the threads 35, a dispatch section 33 for 

r , .-.uj.u _ j i c _ .v. assigning the access requests to each of th e threads 35, and 

face by separating the database access module from other 6 . * — = ,. — ,. "7 . 

2 . , , ,. a se ssion mntrnl sect inn 34 for accomp lishing a swinnnw. nf 

components, a system developer could use any access melh- — ' " |" 1 L 1 

ods or any programming languages, which ensures increased "Vi acc^s_ELJae_flaianases. 

options to a system developer. Multi-threads may be used in ™ e database access modulc 50 ^comprised of a plurality 

order to respond to access requests transmitted from a 40 of methods 51 each associated with each of threads 35 

plurality of users, which ensures that a response time can be mcluded m thc database 30 > and an entr y ^ e » 

shortened through the database access module 50 transmits data to and 

... . . ,. ... ,. . . . , , . receives data from the database server 30. 

In the present invention, multi-media data and template . . ... , , 

data are decomposed into elementary date, and the elemen- Hereinafter is explained a relation between the database 

tary data is stored in a database as a complex object. Hence, 45 server 30 and the database access modu e 50, with reference 

it is possible to conduct access-control for every user and lo FIG " 4 - acccss *1™ st ^signaled by a user constitutes 

site for each of the elementary data. It is no longer necessary database connection information 101. The database access 

to analyze a description stored in template data for making connection information 101 contains information about a 

access t database, when the description is to be extracted. database f 00 ? 8 memod 102 and a template 103 associated 

The above and other objects and advantageous features of *° with the database connection information 1 101 Hence, only 

i( , . ' , , & A c iL r i one database access method to be earned out to an access 

the present invention will be made apparent from the fol- ^ Qne for ^ ^ 

lowing description made with reference to the accompany- m determined F A combi * atiori of e a dttob ^ 

ing drawings, in which like reference characters designate , L jj* i * l*i jt j 

* . ^ t . • « « . 6 access method and a template can be freely varied. In order 

the same or similar parts throughout the drawings. . t t . , t \ M lf . J A . . , , 

r to °^ 55 to transmit to a template 103 multi-media data obtained by 

BRIEF DESCRIPTION OF THE DRAWINGS me database access method 102, an entry point defined in the 

database access method 102 is registered in an entry table 

FIG. lis a block diagram of a conventional user interface 104 ^ thread 35 associated ^ ^ database access 

adopting an object-oriented approach. method 102 wfaich deals ^ mc template 10 3, generates an 

FIG. 2 is a block diagram of a conventional WWW-DB 6Q output document, referring to the registered entry point, 

integration system for supplying multi-media data. FIG. 5 illustrates an example of templates. As illustrated, 

FIG. 3 is a block diagram of a system for supplying a template in accordance with the present embodiment is 

multi-media data to users in accordance with the embodi- made in the form of HTML document, and adds a descrip- 

ment of the present invention. tio n thereto for embedding therein data obtained by database 

FIG. 4 is a block diagram illustrating a relation between 55 access, 

a database access method and a template. FIG. 6 is a block diagram where the template illustrated 

FIG. 5 illustrates an example of a template. in FIG. 5 is stored in the template database 40 by making use 
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of complex objects of an object-oriented database. Each of 
tags of HTML documents is associated with an object, and 
their inclusion relation is represented with a set A portion 
sandwiched between <% begindetail %> and <% enddetail 
%> in the template illustrated in FIG. 5 is handled as a lag 
called DBA. Attributes contained in each of the tags, such as 
ALIGN attribute defined in HI tag in FIG. 5, are registered 
as attributes of each of tag objects or as member parameter. 

Hereinafter is explained an operation of the system for 
supplying multi-media data to users, in accordance with the 
present embodiment, with reference to FIGS. 3 and 7. 

With reference to FIG. 7, URL and a parameter as an 
access request of a user is transmitted to HTTP server 20 
from WWW browser 10 in step 201. URL and a parameter 
are transmitted to HTTP server interface section 31 of the 
database server 30, and then are controlled in the dispatch 
section 33 in step 202. In step 203, the dispatch section 33 
judges as to whether an access request handled now is in the 
process of a session, referring to the session control section 
34. 

If the access request is judged in the process of a session, l/\ 
a thread is acquired in step 204. If the access request is 
judged not in the process of a session, a session is started in . 
step 205, and then, it is confirmed as to whether the number 
of threads is a maximum in step 206. Thereafter, a thread is 
made in step 207. Then, in step 208, an access method 51 in 
the database access module 50 associated with database 
connection information designated wit URL is carried out on 
the thus acquired or made thread 35. 

Then, in step 209, it is judged as to whether there is a 
processing characteristic to multi -media data in the database 
access method 51. If any, an external multi-media class 
library is requested to deal with the processing in step 210. 
In order to deal with processing other than processing 
characteristic to multi-media data, the database access 
method 51 makes direct access to the multi-media database 
60 to thereby acquire necessary data in step 211. When the 
database access method 51 has acquired all data, an entry 
point necessary for production of an output document is 
generated, and then registered in the entry table 52 in step 
212. 

Then, a control is returned to the thread 35 from the 
database access method 51, and, in step 213, there is 
generated HTML document based on an associated template 
stored in the template database 40. At the same time, data 
necessary for generating HTML document is acquired by 
referring to the entry table 52. Finally, in step 214, the thus 
generated HTML document is returned to WWW browser 
10 through HTTP server 20. 

Hereinbelow is explained a procedure of generating 
HTML document by making use of a template stored in the 
template database 40 and developed into a complex object. 

With reference to FIG. 8,' an uppermost grade object or 
HTML-tagged object is turned into a current object in step 
301. Herein, a current object is an object having a control for 
a processing therein. 

Then, in step 302, it is" judged as to whether there is a 
lower grade collection than the current object. If there is no 
lower grade collection, there is generated a text of a partial 
document in step 303. If there is a lower grade collection, all 
objects residual in the lower grade collection are detected in 
step 304, and then, the thus detected objects are turned into 
a current object in step 305. Then, the step 302 is repeated 
again. 

If no objects are detected residual in the lower grade 
collection in the step 304, there is generated a text from all 
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partial documents in the collection as a partial document of 
the current object in step 306. 

Then, in step 307, it is judged as to whether there is an 
upper grade object than the current object. If there is an 
upper grade object than the current object in step 307, the 
upper grade object is turned into a current object in step 308, 
and the step 304 is repeated again. If there is no upper grade 
object than the current object in step 307, that is, if there 
exists only an uppermost grade object, a partial document of 
the current object is returned as an output document in step 
309. Thus, a cycle of the procedure is finished. 

A multi-media data server program to be executed by a 
server computer for carrying out the above-mentioned pro- 
cedure to operate the system for supplying multi-media data 
to users through a network may be stored in a recording 
medium readable by a computer, such as a floppy disc, a 
hard disc and a magnetic tape and the like. 

While the present invention has been described in con- 
nection with certain preferred embodiments, it is to be 
understood that the subject matter encompassed by way of 
the present invention is not to be limited to those specific 
embodiments. On the contrary, it is intended for the subject 
matter of the invention to include all alternatives, modifi- 
cations and equivalents as can be included within the spirit 
and scope of the following claims. 

The entire disclosure of Japanese Patent Application No. 
9-168303 filed on Jun. 25, 1997 including specification, 
claims, drawings and summary is incorporated herein by 
reference in its entirety. 

What is claimed is: 

1. A method of supplying multi-media data to a client 
through a network, comprising the steps of: 

(a) requesting HTTP server to supply data to a client; 

(b) making communication, via a HTTP server interface 
section, with a server to which the client requests to 
supply data thereto; 

(c) processing, via a thread, an access request transmitted 
through said HTTP server interface section from said 
client; 

(d) requesting a database server which is in communica- 
tion with a plurality of databases, to supply data to said 
HTTP server; 

(e) requesting a multi-media database storing multi-media 
data therein and correlating said multi-media data with 
one another, to supply said multi-media data to said 
database server; 

(f) requesting a template database storing template data, to 
supply said template data to said database server; 

(g) generating transmission data based on said multi- 
media data and said template data in said database 
server; and 

(h) transmitting the thus generated transmission data to 
said client through said HTTP server and a network. 

2. The method as set forth in claim 1, wherein said steps 
(e) and (f) are concurrently carried out. 

3. A method of supplying multi-media data to a client 
through a network, comprising the steps of: 

(a) supplying HTTP server with URL and a parameter as 
an access request from a client; 

(b) determining whether said access request is in the 
process of a session; 

(c) acquiring or making a thread; 

(d) carrying out an access method stored in a database 
access module indicated by said URL, on said thread; 
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(e) making access to a multi-media database to acquire (c) a multi-media database storing multi-media data and 
data; correlating said multi-media data with one another; 

(f) generating, on acquiring all data, an entry point (d) a template database storing template data representing 
required for making an output document, and register- an arrangement of said multi-media data when dis- 
ing the thus generated entry point in an entry table; 5 played on a screen; and 

(g) generating HTML document in accordance with an (e) a database server receiving said multi-media data and 
associated template stored in a template database; and said template data from said multi-media database and 

(h) returning the thus generated HTML document to said said template database, and generating data requested 
client through said HTTP server. DV a client, based on the thus received multi-media data 

4. The method as set forth in claim 3, wherein if said 10 and template data. 

access request is not in the process of a session in said step n ^ multi-media data server as set forth in claim 10, 

(b), the following steps are carried out between said steps (b) fartner comprising a database access module including a 

anc j ^ c y plurality of database access methods and making access to 

/L - x , _ said multi-media database through said database access 

(b-1) commencing a session; and th d 

(b-2) confirming that the number of a thread is not a ^ * + 

' 12. The mult i- media data server as set forth in claim 11. 

maximum. ' 

5. The method as set forth in claim 3, further comprising comprising a multi-media class library through 
the steps of* which said database access module makes access to said 

z . A j 4 . • u #u *u • • u 20 multi-media database. 

(d-1) determining whether there is a processing charac- m . 

teristic to said multi-media data; and 13 ™* multi-media data server as set forth in claim 10, 

(d-2) if any in said step (d-1), requesting an external wherein ^ database ^ includes: 

multi-media class library to carry out said processing, a thread control section for controlling an operation of 

said steps (d-1) and (d-2) being to be carried out between 2 5 sa * d mrcac *- 

said steps (d) and (e) ^ e mu Iti-media data server as set forth in claim 13, 

6. The method as set forth in claim 3, wherein said step wherein said multi-media data server includes a plurality of 
(g) includes the steps of: threads, and further comprising (d) a dispatch section for 

(g-1) turning an uppermost grade object to a current assigning said access request processing to each of said 

object; 30 threads. 

(g-2) determining whether there is a lower grade collec- 15 - ^ multi-media data server as set forth in claim 11, 

tion than said current object; wherein said database access module comprises: 

(g-3) generating a text of a partial document, if there is no (a) a plurality of methods associated with a plurality of 

lower grade collection in said step (g-2); threads included in said database server; and 

(g-4) determining whether there is an upper grade object (b) an entry table through which said database access 

than said current object; and module transmits data to and receives data from said 

(g-5) returning said partial document as an output database server. 

document, if there is no upper grade object in said step 16 - A recording medium readable by a computer and 

(g-4). 4Q storing therein a multi-media data server program to be 

7. The method as set forth in claim 6, wherein if there is executed by a server computer for supplying multi-media 
a lower grade collection in said step (g-2), the following data to a client computer through a network, said multi- 
steps are carried out subsequently to said step (g-2): media data server program causing said server computer to 

(g-21) detecting objects residual in a collection; and execute the following processing: 

(g-22) turning the thus detected objects to a current object, 45 (a) multi-media database (MMDB) processing for 

and then returning to said step (g-2). employing a multi-media database storing said multi- 

8. The method as set forth in claim 7, wherein if no objects media data therein and correlating said multi-media 
are detected residual in a collection in said step (g-21), there data with one another; 

is generated a text from all partial documents in said 5Q (b) a template database (DB) processing for employing a 

collection as a partial document of said current object. template database storing therein template data repre- 

9. The method as set forth in claim 7, wherein if there is fo^ri™?!^^* mUld " media d " U ^ 
an upper grade object than said current object in said step a ^ e on a screen > an 

(g-4), the following steps are carried out subsequently to < c > a database server P roc f sm ? includmg a thread exeCU_ 

•j \ / a\ ff tion processing and a thread control processing, 

said step (g-4): 55 . , , , . . , 

' . , , , . said thread execution processing including: 

(g-41) turning the upper grade object to a current object; receiving said multi-media data and said template data 

anc * from said multi-media database and said template 

(g-42) returning to said step (g-21). database, and generating data requested by said 

10. A multi-media data server supplying multi-media data 6Q client computer, based on the thus received multi- 
to a client through a network, comprising: media data and template data, 

(a) a HTTP server interface section making communica- said thread control processing including: 

tion with a server to which a client requests to supply managing and controlling at least one thread, 

data thereto; 17- The recording medium as set forth in claim 16, 

(b) a thread for processing an access request transmitted 65 wherein said multi-media data server program causes said 
through said HTTP server interface section from said server computer to further execute a database access module 
client; which includes a plurality of database access methods 
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having a common interface with said thread, and makes 
access to said multi-media database though said database 
access methods, and wherein an access request to said 
multi-media database is made to said MMDB processing 
through said database access module in said database server 
processing. 

18. The recording medium as set forth in claim 17, 
wherein said thread execution processing is executed by a 
plurality of threads, and wherein said thread control pro- 
cessing includes managing and controlling said threads. 

19. The recording medium as set forth in claim 16, 
wherein said MMDB processing and said template DB 
processing include a processing of decomposing said multi- 
media data and said template data into complex objects and 
storing the thus decomposed data therein, and wherein said 
thread execution processing includes a processing of arrang- 
ing an image to be displayed for a client, based on elemen- 
tary data constituting elements of said complex objects. 

20. A system for supplying multi-media data to a client 
through a network, comprising: 
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(a) means for storing multi-media data and template data 
in the form of a complex object; 

(b) means for converting said complex object to such data 
that said object can be displayed to a client through a 
viewer of said client; and 

(c) multi-threads for executing an access request trans- 
mitted from a client. 

21. The system as set forth in claim 20, further compris- 
ing: 

(d) means for providing a plurality of data access meth- 
ods; 

(e) means for managing and controlling said multi- 
threads; 

(f) means for decomposing template data into elementary 
data, and analyzing said elementary data; and 

(g) means for converting said elementary data, generating 
a document containing the thus converted elementary 
data therein, and returning said document to said client. 
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